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The Value of Helicobacter pylori 1gG Antibody in Estimating the
Severity of Gastritis in Children
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A serologic test for antibodies is useful for diagnosis of Helicobacter
pylori(H.pylori) infection in children. We evaluated the reliability of H.pylori
IgG antibody titer in grading the severity of infection in children. We
surveyed the sero-prevalence of H.pylori infection in 300 healthy school
children(13 to 15 years old). Thirty-four percent{102 of 300 children) were
sero-positive for H.pylori. Of the 102 sero-positive children, 70 underwent
gastroscopic examination. Ninety percent of sero-positive children(63 of 70
children) were proven to be H.pylori infected. All children with H.pylori
infection had histologically proven gastritis, and its severity did not correlate
with the IgG antibody titer. Although a serologic test is useful to identify
H.pylori infection in children, it can not predict the severity of H.pylori

associated gastritis.
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INTRODUCTION

Primary gastritis in children is known to be associ-
ated with Helicobacter pylori(H.pylori)  infection
(Giacomo et al., 1990). H.pylori infection induces a
humoral immune response and therefore can be
diagnosed by serologic test with high reproducibility in
children (Barthel and Everett, 1990 ; Giacomo et al.,
1990 ; Glassman et al., 1990). It is not recommended
to treat Hpylori infection without disease such as
duodenal ulcer. However the presence of gastritis
warns the physician of possible complications. Gastri-
tis can be diagnosed by means of gastrofiberscopy,
but this is not available for most pediatricians.
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It is known that clusters of the H.pylori are associ-
ated with infitrations of inflammatory cells and the
extent of gastritis (Karttunen et al., 1991). There is a
positive correlation between the number of H.pylori
and the severity of polymorphonuclear leukocyte infil-
tration (Satoh et al., 1991). A serologic titer of antibody
often reflects the severity of a certain disease (Barthel
and Everett, 1990). Yet, there have been no reports
that have studied specifically the relationship between
the severity of gastriis and the titer of antibody in
children. With the hypothesis that systemic humoral
immune response to Hpylori infection reflects the
degree of gastric mucosa inflammation, we investi-
gated whether antibody titer can indicate the degree
of H.pylori associated gastritis in children without the
help of gastroscopic examination.

At first, it is important to establish the presence of
H.pylori infection and gastritis in asymptomatic chil-
dren. Therefore we investigated the correlation be-
tween antibody titer and the degree of gastritis in
healthy normal children.



MATERIALS AND METHODS

Subjects

Serologic examinations for H.pylori were performed
in three hundred randomly sampled healthy children
between ages 13 to 15 years. All lived in the suburbs
of Seoul. All children were healthy without abdominal
discomfort or pain. They received no medication at
the time of blood sampling and gastrofiberscopy.

All children voluntarily participated in this study.
Parents gave written, informed consent for endosco-
pic examination prior to participation.

Serologic examination

We took blood samples and separated sera im-
mediately (less than six hours). The sera were stored
at —40C till antibodies were measured.

The Cobas Core Anti-H.pylori EIA (IgG) (Roche
Phamaceuticals & Chemicals Ltd. Hong Kong) was
used for serologic examination. The procedures and
calibration were performed according to the instruc-
tion manual. Antibody levels greater than 40 U/ml
were considered positive.

Endoscopic examination

Gastrofiberscopic examinations were undertaken in
seventy children out of one hundred and two
sero-positive children. None of these children com-
plained of abdominal discomfort or pain before or on
the day of endoscopy. All endoscopies were per-
foormed by one pediatric endoscopist. The mucosal
status and presence of mucosal nodularity were
recorded. Three pieces of biopsy were taken from the
gastric antrum within 1 to 2 cm of the pylorus.

Specimens were allotted to 1) rapid urease test
(CLO test of Delta West Pty Ltd., Bentley, Westem
Australia), 2) cufture for Hpylor, and 3) histologic
examination.

Histology

The biopsies were fixed in 10 % neutral formalin
and were routinely processed. All sections were
stained with hematoxylin and eosin, and were inter-
preted by one pathologist who was unaware of the
serologic and endoscopic results.

Sections were evaluated for the histological grading
of gastritis according to the following classification :
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Grade 0; nomal histology, Grade 1 ; slight increase
of mononuclear cells in the lamina propria of the
gastric mucosa, but within normal limits, Grade 2;
increase of mononuclear and polymorphonuclear cells
in the lamina propria of the gastric mucosa ; Grade 3
; increase of mononuclear and polymorphonuclear
cells in the lamina propria of the gastric mucosa,
presence of intraepithelial polymorphonuclear cells
(Whitehead, 1985). The biopsies having features con-
sistent with grades 2 and 3 were regarded as
histologic gastritis, whereas grades 0 and 1 were
regarded as morphologically normal.

The presence of H.pylori were studied from sec-
tions stained with modified Giemsa. Whole biopsy
specimens were examined for the presence of typical
rod-lke organisms in the mucus overlying the mu-
cosa.

Microbiology

One biopsy specimen was put in sterile saline 0.9
% and then transported to the microbiology depart-
ment for culture. The culture was regarded as positive
when typical colonies of the H.pylori were seen and
the colonies were positive in urease, catalase and
oxidase. If the culture did not show growth after seven
days it was regarded as negative.

Statistics

Logistic regression was applied to evaluate the
correlation between H.pylori IgG titer and the grade
of gastritis.

RESULTS

One hundred and two children were positive for
H.pylori in serologic studies(Table 1). The mean of
antibody titer in positive children was 96.39 U/ml
(Standard deviation : 57.84, Range : 41-275 U/m).

Table 1. Number of children tested.

Age Number Serology Endoscopy
positive performed

13 100 29 18

14 100 33 22

15 100 40 30

All 300 102 70
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Table 2. Histologic gastritis in endoscoped children.

Grade of  No. of children H. pylon H. pylori
gastitis*  Endoscoped  positive®*  negative
0 1 0 1
1 4 2 2
2 10 6 4
3 55 55 0

No. of children 70 63 7

* Gastritis (+) : Grade 2 and 3.
Gastritis (—) : Grade 0 and 1.
** H. pylori positive : 1. H. pylori was cultured from biopsy
tissue, or
2. CLO test was positive and H. pylori
was seen in the tissue

Among 102 serology positive children, 70 children
underwent endoscopies with tissue biopsy.

The criteria for positive H.pylori infection were : 1)
H.pylori was cultured from tissue ; or 2) CLO test was
positive and H.pylori was simultaneously seen in
modified Giemsa stained tissue. Among 70 children
who received endoscopic examination, 63 (90 %)
were positive for H.pylori infection and seven children
were negative.

On histologic examination, sixty-one children had
gastritis among sixty-three H.pylori positive children
(968 %). Of note is that four children with gastritis
were among seven H.pylori negative children (57.1
%)(Table 2).

Nodularities were noted in fifty-five children (78.6
%). Of those fifty children were H.pylori infected and
five were not.

The Hpyiori IgG antibody titers did not correlate
with the grade of gastritis (Fig. 1). Also, the neutrophil
counts in the gastric mocusa did not correlate with
antibody titer. Therefore, it appears that H.pylori anti-
body corresponds to gastric infection, but does not
necessarily indicate the severity of gastritis.

DISCUSSION

There have been some reports that serologic ex-
amination is useful to diagnose H.pylori infection in
children (Evans et al, 1989; Giacomo et al., 1990;
Thomas et al, 1990; Blecker et al, 1993). Several
serologic test kits are. commercially available to di-
agnose H.pylori infection (Taha et al., 1993). Their
excellent sensitivity, specificity, low cost, and accepta-
bilty support their clinical use to distinguish indi-
viduals who have been exposed to the organism from
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Fig. 1. Lack of correlation between H.pylori IgG serum level
and severity of gastritis.

the general population (Evans et al., 1989; Pena et
al, 1989; Mertz et al,, 1991; Sobala et al,, 1991;
Rocha et al., 1993).

Does the serology reflect the severity of gastritis?
The serum level of antibody may reflect the local
immunity of the gastric mucosa. In general, there is
no good correlation between endoscopic mucosal
appearance and the presence of H.pylori in children
(Drumm et al., 1987a; Loffeld et al., 1988).

Some studies reveal that there is not a quantitative
association between H.pylori and gastritis (Drumm et
al, 1987b; Loffeld et al., 1988 ; Bayerdorffer et al.,
1989 ; Villako et al., 1990). It is known that histologic
gastritis is common in healthy asymptomatic indi-
viduals and is strongly associated with the presence
of Hpylori (Jones et al., 1984 ; Barthel et al., 1988;
Dooley et al., 1989; Hassall and Dimmick, 1991).
However, the subjects in our study were asymptoma-
tic healthy children. We noticed that the presence of
gastritis was relatively common and was associated
with H.pylori infection even in asymptomatic healthy
children. However, we found that the H.pylor 1gG titer
did not correlate with the histologic grade of gastritis.

The gastric mucosa underlying collections of H.py-
lori almost always shows a combination of inflamma-
tion and epithelial changes. H.pylori gastritis elicits
both a local and a systemic immune response as a
chronic infection. These responses are the bases for
serologic diagnosis of gastric H.pylori infection. Bacte-
rial load is not the only potential determinant of
mucosal injury ; others may include host response
and strain differences. Factors related to the host
(age, state of immune competence) and the host-
organism interaction (duration of infection, bacterial
load) may also influence antibody formation. This
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means that humoral immune response does not
necessarily reflect the degree of local. mucosal re-
sponse. Therefore the serologic examination is useful
for diagnosis of H.pylori infection, and for the pre-
sence of gastritis. But the severity of gastritis may not
be assessed by the level of IgG titer against H.pylori.

The dominant mucosal immunoglobulin is IgA.
Serum IgA to H.pylori is also known to be useful for
diagnosis (Veenendaal et al., 1991 ; Kosunen et al.,
1992). Therefore serum IgA may be a better indicator
for the severity of gastritis than IgG. So far, there have
been no studies that answer this question.

Interestingly, we noted histologic gastritis, though
mild, in Hpylori negative children. Generally it is
considered that primary gastritis is usually associated
with H.pylori in children. Since in this study we used
rigid criteria for H.pylori infection, a H.pylori negative
child may have had H.pylori. This could have pro-
duced the above finding.

The gastric nodularities, some documented to be
characteristic in child H.pylori infection, were also
noted in H.pylori negative children in this study (Bu-
janover et al., 1990 ; Hassall and Dimmick, 1991). It is
not easy to perform gastric endoscopy in healthy
children, and again the criteria for H.pylori infection in
this study were strict. Thus, the above H.pylori nega-
tive children might have been H.pylori positive. Cer-
tainly, more studies of H.pylori infection in children will
be needed to interpret gastric nodularity in H.pylori
negative children.

Our results suggest that serum H.pylori IgG titer
does not indicate the severity of Hpylori related
gastritis. Gastroscopy and tissue biopsy are still the
best methods to grade Hpylori gastritis with
accuracy.
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